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Abstract 
Take-away water cup is widely used in fast food restaurant, the customer demand to satisfy when using this product. 
Although the take-away it is look perfect but it is still have drawback. The problem is what possible improvements of take-
away water cup are and how to match voice of customer with technical description in order for improving the cup design. 
To this problem, there are several method use to get voice of customer through interviewing, analyze Quality function 
deployment (QFD) tool, design the product, and lastly fabricate the product by using rapid prototyping. QFD is one of the 
tools in concurrent engineering (CE). QFD is a system to deploy the voices of the customers in understanding their 
requirements into the appropriate technical requirements for each stage of product development and production. Based on 
the result and discussion after analyzing the QFD, it shows that customer really need to improve the cover of the cup by 
adding tip on the cover in order for easy to drink and make a hole for easy to mix between sugar or creamer with the hot 
coffee. 
© 2013 The Authors. Published by Elsevier Ltd.  
Selection and/or peer-review under responsibility of the Research Management & Innovation Centre, Universiti Malaysia 
Perlis. 
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1. Introduction 
Take-away water cup is widely use in fast food restaurant, customer demand to satisfy use this product. It is because, the 
customer is still become more demanding to be improved all the time. Based on the analysis in the world market, customer 
requires product functions and quality are continuously increasing. To improve the design, the customer requirement 
matching using, concurrent engineering as approaches.  
The concurrent engineering (CE) concept has been introduced in 1988 by the US Department of Defense (DoD) in order 
to help supplier to produce better product at lower cost within a shorter time frame [1]. Concurrent engineering also called 
simultaneously engineering approach allowed the design and prototype process being performed simultaneously. CE also is 
a systematic approach to the integrated and concurrent development of a product and its related processes that emphasizes 
response to customer expectations and embodies team values of cooperation, trust, and sharing the decision making by 
consensus involving product design, process design, marketing in parallel from the beginning of the product life cycle [2-4]. 
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Concurrent design involves the consideration and integration of various design activities throughout the product life cycle. 
The concurrent engineering system is developed to meet the demand of the customer for the better quality products with 
lower production cost and time. The goal of concurrent engineering is to improve quality, reduce manufacturing costs, or 
improve reliability [5-7]. Redesign of a product is costly and time-consuming when it has to be done after the design phase. 
This redesign can be necessary because of manufacturing restrictions, or to streamline the manufacturing process [3,8]. One 
of the tool can be used to meet customer requirement is QFD (quality function deployment). 
QFD is a system to deploy the voices of the customers in understanding their requirements into the appropriate technical 
requirements for each stage of product development and production [1,4]. QFD is a tool for bringing the voice of the 
customer into the product development process from conceptual design through to manufacturing [5,9]. This is an 
innovative approach bringing quality as demanded by the customer upstream in the product development process [2,3]. 
With such fast-paced change occurring nowadays, especially in our social and economic development, many companies 
are facing rapid changes in industrial caused by technological innovation and changing consumer trend. In this stage, these 
companies are finding that the effort to develop new products is important for their survival. If they not take serious their 
company will close because they should compete with other companies at the same industry. QFD provides specific 
methods for ensuring quality throughout each stage of the product development process, starting with design. It is means 
that, QFD is the method for developing a design quality aimed at satisfying the customer and then translating the customer 
demand into design target. QFD also is a way to assure the design quality while the product is still in the design stage. 
Others definition is, QFD is a technique to transform user demands into design quality, to deploy the functions forming 
quality, and to deploy methods for achieving the design quality into subsystems and component parts, and ultimately to 
specific elements of the manufacturing process. QFD is designed to help planners focus on characteristics of a new or 
existing product or service from the viewpoints of market segments, company, or technology-development needs.   
In the literature, Chen [10] applied QFD to assist a decision maker for selecting an appropriate semiconductor assembly 
processes consisting of wafer materials and product features. While Viaene and Januszewska [11] used QFD to improve 
chocolate quality. Additionally, application of QFD is widely utilized in piping installation [7], print circuit board 
manufacturing [10], software [1] and food industry [2].  As a result there is a lack of utilization of this method in consumer 
product. In this paper, QFD approach is dedicatedly applied to improve take away cup design.  
2. Methodology 
There are several method uses to improve take-away water cup. The sequence of the methods has been planned as shown 
in Fig. 1. The processes involved in achieving notified objectives are interview with the customer to get the requirements for 
improvement, analyze QFD, design, and fabricate the prototype. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1.  Sequence of the method. 
Interview session 
Analyze QFD 
Design 
Fabricate 
End 
Start 
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Initial step is conducting a survey to customer to get feedback of the problem faced when using take-away water cup. 
The survey will conducted by interview. This method will do at company A and B. 20 respondents involved in this session. 
Next method is to use Quality Function Deployment (QFD) technique. This method has six main points which are first 
customer requirement, planning matrix, technical requirement, interrelationships, correlation matrix and target. 
The main purpose of costumer requirement. It determines market analyzed by identifying what customer want to 
improve take-away water cup design. 
requirement priorities and their perceptions of the performance of existing product and it allows these priorities to be 
adjusted based on the issues that concern the design team. The first and most important measurement is the requirement 
importance of weighting. Customer should rate the importance of each requirement.  
Third point is technical requirement or voice of the engineer. This section referred to the engineering characteristics or 
the voice of the company. It describes the product in terms of the company. The information is generated by QFD design 
team who identify all the measurable characteristics of the product which they perceive are related to meet the specified 
customer requirement.  
Fourth point is interrelationships. This is a main body for house of quality matrix and can be very time consuming to 
complete. Its purpose is to translate the requirements as expressed by the customer into the technical characteristics of the 
product. Its structure is that of a standard two dimensional matrix with cells that relate to combinations of individual 
customer and technical requirements. It is the task of the QFD team to identify where these interrelationships are significant. 
The level of interrelationships usually using four point scale which are (high, medium, low, and none) and a symbol 
representing this level of interrelationship is entered into the matrix cell.  
The fifth point is triangul
characterize the product, support or impede one another. This is a big help to the design engineers in the next phase of a 
comprehensive QFD project because it is highlights where a focused design improvement could lead to a range of benefits 
to the product.  
The last point is target. It is generally made up from three parts which are technical priorities, competitive benchmarks 
and target. Target is a set of engineering target values to be met by the new product design. This target is set base on 
priorities on an understanding of the customer needs, the competitions performance, and the organizations current 
performance. Figure 2 shows the QFD requirement to be implemented. 
 
 
 
Fig. 2.  Requirement for QFD. 
 
After finish analyzes the QFD and gets the result, next step is to design the product based on the result founded. Design 
is applied CAD software. 
When the design stage was done, next step is to fabricate using rapid prototyping machine. It is important to do the 
prototyping the product to ensure either the design meet the requirement from the customer or not. If not it can be redesign 
again as a concept of concurrent engineering(CE). Without CE, the defect or unsatisfied customer requirement can be traced 
after fabricated the real product. While CE trace the defect or unsatisfied customer requirement earlier of the fabricated of 
not real product or prototype. Therefore, CE will reduce the cost and produce high quality product with fast respond to the  
product defect in prototyping stage.  
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3. Result and Discussion 
Table 2 shows complete QFD. This QFD is combination between 2 major part which are develop customer portion and 
technical portion. Customer portion consist of customer requirement and planning matrix while technical portion consist of 
other 4 requirement for QFD which are technical requirements, interrelationships, roof, and target.  
 
 
Table 1.  Complete QFD 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   
                         Legend: 
 
                Our company (Secret Recipe)                                       Company A 
 
                      Relationship key:                              Strong             Moderate              Weak 
 
 
      G-GOOD M-MEDIUM B-BAD 
 
 
When finish with the QFD, last part is to analyze the QFD in order to satisfy the customers and maintain competitive 
advantage in the market area. After analyzing the QFD, the following proposal can be made: 
1) Change the design of take-away water cup (hot cup). The areas of changing were  at the  cover of the cup. Cover 
should have hole for easy to mix the sugar and coffee and also cover should have tip for easy to drink. 
2) Change the stir. The scoop of the stir should be bigger than now. 
3) Adding external layer and thickness will combine together. It is to make sure the cup was not too hot when the customers 
hold it.  
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4) Change material is not necessary because paper is easy to recycle compare to other material. That is the reason why take 
away water cup use paper cup as the material. 
 
After analyzing the QFD, design stage is started. The design is based on analysis QFD. It is the deployment from 
information to design or drawing. So, the improvement needed from the customer will show practically not just imagination. 
There are three designs for improvement. Table 2 shows comparison between original design and new design. 
 
Table 2. Comparison between Old Design and New Design 
 
4. Conclusion 
This project is successfully completed and all of the notified objectives already been achieved which are to get feedback 
from the customer and analyze each of the feedback using QFD, propose a new design of take-away water cup, and 
fabricate the model. From this project, it can be concluded that the cover should have hole for easy to mix the sugar and 
coffee. The cover also should have a tip for easy to drink.  These are 2 requirement wanted by customer to improve their 
satisfactory. In this paper also shows the implementation of the concurrent engineering approach will save time, cost, and 
together with fast or quick respond to current problem. Particularly, at finish design of the product based on the result from 
QFD, is to fabricate the product in order to observe either the product meet the customer requirement or not. The fabrication 
is just only the prototype can save cost when the product is required to be redesigned again. If not applying CE, first 
fabrication is a real product cause highly cost for redesigning the product and  unwanted product become scrap as waste 
materials.  
Part Original design New design 
Cover cup - No tip for the cover. It is difficult to drink. 
-No space to mix the sugar or creamer with the hot coffee. 
 
- Has tip for the cover. Easy to drink. 
- Has hole to mix the sugar or creamer with the hot 
coffee. 
 
Cup  - Hot coffee will fulfill the cup. So, it will easy to spill out 
from the cup. 
 
 
- Hot coffee will fill until the limit of the cup. So, it still 
has the space to make sure that the hot coffee will not 
to spill out from the cup 
 
Outer layer cup - Thickness 0.2 mm. Not enough to heat resistant. - Thickness 0.4 mm. Enough for heat resistant. 
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